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LQYHVWLJDWLRQRIEODFN WHDTXDOLW\0RUHRYHUPHGLFDO DQDO\VHV IRUKHDOWK LQYHVWLJDWLRQV VXFK DV FKHFNLQJ IRU WKH
EHHU VPHOO LQ EUHDWK DIWHU GULQNLQJ DQG DSSOLFDWLRQV IRU VDIHW\ VXFK DV ILUH GHWHFWLRQ DUH DOVR XQGRXEWHGO\ WKH
DSSOLFDWLRQVRIHQRVH
(OHFWURQLF1RVH
2.1. Principle
$QHOHFWURQLFQRVHLVDGHYLFHPLPLFNLQJWKHROIDFWRU\V\VWHP7KHHQRVHLVW\SLFDOO\FRPSRVHGRIWKUHHPDLQ
FRPSRQHQWVDQROIDFWRU\FRPSRQHQWDVLJQDODFFXPXODWLRQFRPSRQHQWDQGDQHYDOXDWLRQFRPSRQHQWGHVFULEHGLQ
)LJ  7KH JDV VHQVRU XVXDOO\ UHVSRQGV WR WKH RGRU PROHFXOHV ZKLFK ELQG WR WKH VHQVRU VXUIDFH RU PHPEUDQH
FDXVLQJWKHFKDQJHLQHOHFWULFDOFKDUDFWHULVWLFVRIWKHVHQVRU,QJHQHUDOPXOWLSOHJDVVHQVRUVDUHXVHGLQWKHHQRVH
WRFRQVWUXFWWKHSDWWHUQVRIRGRUZKLFKDUHIXUWKHUXVHGLQWKHRGRUUHFRJQLWLRQ
)LJ0DLQFRPSRQHQWVRIHOHFWURQLFQRVH
2.2. Structure and Working 
,QWKLVZRUNWKHHQRVHFRQWDLQVVHYHQ026W\SHJDVVHQVRUVDQGDKXPLGLW\WHPSHUDWXUHVHQVRULQWKHVHQVRU
DUUD\7KHDLUERUQHRGRUPROHFXOHVDUHGUDZQLQWRWKHDUUD\E\WKHDLUSXPSHTXLSSHGLQVLGHWKHHQRVH7KHIORZ
GLUHFWLRQ ZDV FRQWUROOHG E\ WZR VROHQRLG YDOYHV ZKLFK DUH FRQWUROOHG E\ DQ $UGXLQR ERDUG ,Q WKLV ZRUN ZH
LPSOHPHQWHGWKH$UGXLQRERDUGLQWRWKHHQRVHIRUHDVHRIXVHDQGH[WHQVLRQ$VVKRZQLQ)LJZKHQPHDVXULQJ
DQRGRUWKHVROHQRLGYDOYH$ZKLFKLVFRQQHFWHGWRWKHRGRULVRSHQHGWRSDVVWKHRGRUYDSRUWRWKHVHQVRUDUUD\
ZKLOHWKHYDOYH%NHHSVFORVHG$IWHUWKHRGRUH[SRVXUHIRUDZKLOHWKHVHQVRUVQHHGWREHUHFRYHUHG7KHUHIRUHWKH
YDOYH$LVFORVHGDQGWKHYDOYH%LVRSHQHGIRUSDVVLQJWKHUHIHUHQFHJDVRUDLUWRWKHVHQVRUFKDPEHU7KH$UGXLQR
LVDOVRXVHGIRUWKHGDWDWUDQVPLVVLRQYLDZLUHOHVVV\VWHP,QDGGLWLRQWRWKLVWKHGHYHORSHGHQRVHFDQDOVRWUDQVPLW
WKHVHQVRUUHVSRQVHGDWDYLDD86%FDEOHDVZHOO7RUHFHLYHWKHWUDQVPLWWHGGDWDDUHFHLYHULVFRQVWUXFWHGE\XVLQJ
DQ$UGXLQRERDUGDQGWKHQLVFRQQHFWHGWRDFRPSXWHU



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)LJ'LDJUDPVRIWKHRGRUPHDVXUHPHQWLQD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)LJLOOXVWUDWHVWKHGLDJUDPVRIWKHRGRUPHDVXUHPHQWLQRSHQDQGFORVHGV\VWHPV)RUWKHRGRUPHDVXUHPHQWLQ
DQRSHQV\VWHPWKHHQRVHGLUHFWO\GUDZVLQWKHDLUYLDDQDLUWXEHZLWKRXWXVLQJDVDPSOHERWWOHDVVKRZQLQ)LJ
D ,Q D FORVHG V\VWHP D VDPSOH ERWWOH LQZKLFK DQRGRU VDPSOH LV SXWPXVW EH FRQQHFWHG WR WKH HQRVH IRU WKH
PHDVXUHPHQWDVVKRZQLQ)LJE7KHHQRVHFDQEHFRQQHFWHGZLWKXSWRWZRVDPSOHERWWOHVRQHXVHGIRUDQ
RGRUVDPSOHWKHRWKHUDUHIHUHQFHVDPSOH
5HVXOWVDQG'LVFXVVLRQV
3.1. Measurement of odor in open and closed systems 
7KHV\VWHPZDVWHVWHGXVLQJDQDPPRQLDLQWKLVZRUN)LJVDDQGEVKRZWKHUHVSRQVHVRIVHQVRUVZKHQ
PHDVXULQJDQRGRULQDQRSHQV\VWHPDQGLQDFORVHGV\VWHPUHVSHFWLYHO\7KHH[SHULPHQWDOUHVXOWVLQGLFDWHWKDWWKH
VHQVRUUHVSRQVHVREWDLQHGLQDFORVHGV\VWHPZKHQSUHVHQWLQJWKHRGRUWRWKHVHQVRUVZHUHPRUHVWDEOHWKDQWKRVHLQ
DQ RSHQ V\VWHP7KLVZDV EHFDXVH WKH FRQFHQWUDWLRQ RI RGRU LQ WKH DLUZDV G\QDPLFDOO\ FKDQJLQJ GXH WR WKH DLU
WXUEXOHQFHZKLOHWKHRGRUFRQFHQWUDWLRQLQWKHERWWOHKHDGVSDFHZDVOHVVFKDQJLQJ

)LJ6HQVRUUHVSRQVHVZKHQPHDVXULQJDQRGRULQ DRSHQDQGEFORVHGV\VWHPV
D
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3.2. Implementation of wireless 
:LWK WKHZLUHOHVV V\VWHP WKHGDWDRI VHQVRU UHVSRQVHDUH WUDQVPLWWHG IURP WKH WUDQVPLWWHU LQ WKHHQRVH WR WKH
UHFHLYHUFRQQHFWHGWRDUHPRWHFRPSXWHU LQUHDO WLPH7KLVPHDQVWKDW WKHFRPSXWHUFRQQHFWHGZLWKWKHUHFHLYHU
FDQUHFHLYHWKHRGRUGDWDEHLQJPHDVXUHGUHPRWHO\DQGFDQGRIXUWKHUSURFHVVLQJWRWKHRGRUGDWDLQUHDOWLPH

)LJ5HVXOWVRIZLUHOHVVV\VWHPWHVWLQJ

$VUHVXOWVRIZLUHOHVVV\VWHPWHVWLQJ)LJSORWVWKHYDOXHVRIWKHWUDQVPLWWHGGDWDGDVKHGOLQHDQGWKHUHFHLYHG
GDWD GRWWHG OLQH )URP WKH ILJXUH LW FDQ EH VHHQ WKDW WKH GDWD WUDQVPLWWHG IURP WKH WUDQVPLWWHU RI HQRVHZHUH
FRPSOHWHO\DQGFRUUHFWO\WUDQVPLWWHGDQGZHUHUHFHLYHGE\WKHUHFHLYHUFRQQHFWHGWRWKHUHPRWHFRPSXWHUWKURXJK
WKHZLUHOHVVV\VWHP7KHUHVXOWVLQGLFDWHWKHFDSDELOLW\RIWKHGHYHORSHGHQRVHLQUHDOWLPHGDWDWUDQVPLVVLRQZKLFK
FDQEHDSSOLHGLQVHYHUDODSSOLFDWLRQV
&RQFOXVLRQV
,QWKLVSDSHUZHSUHVHQWHGWKHGHYHORSPHQWRIDSRUWDEOHHOHFWURQLFQRVHZLWKZLUHOHVVV\VWHPDQGFDSDELOLW\RI
RGRUPHDVXUHPHQW LQRSHQDQGFORVHGV\VWHPV7KHHQRVHZDVGHPRQVWUDWHG WKDW LWZDVDEOH WRPHDVXUHDQRGRU
ERWKLQRSHQDQGFORVHGV\VWHPVDQGFRXOGDOVRWUDQVPLWWKHUHVSRQVHGDWDIURPUHPRWHSODFHSUHFLVHO\LQUHDOWLPH
0RUHRYHU WKH VHQVRU UHVSRQVHV IURP WKH PHDVXUHPHQW LQ RSHQ V\VWHP YLVXDOL]HG KRZ WKH RGRU FRQFHQWUDWLRQ
FKDQJHGVRG\QDPLFDOO\DQGLUUHJXODUO\LQDPELHQWDLUZKLOHWKHUHVSRQVHVIURPWKHFORVHGV\VWHPZHUHPRUHVWDEOH
7KHVHFDSDELOLWLHVRIWKHGHYHORSHGHQRVHFDQVXSSRUWWKHWDVNRIRGRUPHDVXUHPHQWLQWKHILHOGZRUN:HWKHUHIRUH
H[SHFWWKDWRXUSURSRVHGHQRVHWHFKQRORJ\ZLOOEHXVHIXODQGXWLOL]HGLQVHYHUDOILHOGV
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